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in many common bacteria. Naturally it is difficult to study their
nature. They are thought to be extensions of the protoplasm
through the cell wall.
The cell wall is a delicate membrane which cannot be seen in bacteria
in their natural state. It may be made visible by plasmolyzing the cell so
as to separate the cell wall from the protoplasm. It is difficult to demon-
strate the presence of the cell wall by staining, as it and the protoplasm
are colored by the same aniline dyes. This similarity in staining reaction
indicates a similarity in composition which is not found in higher plants.
The chemical nature of the wall is a debated question. In some bacteria it
is reported as showing a blue color when treated with chloride of zinc.
This reaction is often used as a test for the presence of cellulose or
hemicellulose. The presence of cellulose has been reported by several
observers, while others have failed to find it. In some bacteria the prin-
cipal chemical elements found in the wall occur in about the sa ne pro-
portions as in chitin, thus suggesting a relation to chitin. Apparently the
composition is not the same in all bacteria, and the whole question needs
further investigation.
Capsules. In addition to a thin layer of cell wall surrounding the
protoplasm, there is in some bacteria an external covering or capsule of
slime which is derived, at least hi some cases, from the external layer of the
cell wall. In certain forms this is relatively thick in comparison with the
size of the cell. In some species the capsule may or may not be present,
depending upon the conditions under which the bacteria are growing.
The capsules are useful in identifying some bacteria.
Cell inclusions. Some bacteria are distinguished by the presence of
characteristic inclusions. Bodies known as metachromatic granules are
common in large bacteria. In bacillus types they often occur as large
"polar bodies"; in this form they are prominent in the diphtheria bacit-
lus. Their presence and arrangement is often used in the identification of
bacteria.
" Acid-fast particles1' are characteristic of certain bacteria and afford
a convenient method of distinguishing them. Among such bacteria are
the tuberculosis and leprosy bacilli. The acid-fast particles are difficult to
stain with aniline dyes, and after being stained they resist the decolorizing
action of acids, from which fact they get their name. Bacteria which are
characterized by the presence of these particles are known as acid-fast
bacteria.
Glycogen and fat are found in some bacteria; granules of sulfur are
found in sulfur bacteria.